Escherichia coli K100 produces an antigenic determinant similar to, or identical with, the capsular antigen of Haemophilus influenzae type b. Studies of the effects of heat on the immunogenicity, erythrocyte-modifying capacity, and antigenicity of this cross-reacting antigen (CRA) revealed the following findings. 
strains are identical. The antigen has a molecular weight of about 150,000 (12) and is immunogenic in adults (1) but not in rabbits or infants (10) . It is well known that microorganisms may share antigenic determinants with unrelated species of bacteria, plants, and/or animals. The studies of Schneerson et al. (13) established the fact that certain strains of Escherichia coli, namely those with K100 antigen, produce a heat-stable, cross-reactive antigen (CRA) with properties similar to those of the capsular antigen of H. influenzae type b. Antibodies prot Deceased 24 June 1976. duced in rabbits by immunization with the appropriate E. coli strains precipitate the H. influenzae type b antigen. Because the crude 0 antigens of Enterobacteriaceae and the purified lipopolysaccharide preparations obtained therefrom as well as the ethanol-soluble enterobacterial common antigen lose their immunogenicity, although not their antigenicity, by heating (8, 16) , it was deemed of interest to determine the effect of heat on the antigenic and immunogenic characteristics of CRA produced by H. influenzae type b and E. coli K100. The results of this investigation are presented.
MATERIALS AND METHODS
Bacterial strains. The strain of E. coli 075:K100:H5 NIH (Easter) was obtained through the courtesy of John B. Robbins, Food and Drug Administration, Bethesda, Md. The strain of E. coli 075:K100 (Baker) was isolated in this laboratory from the cerebrospinal fluid of a patient with meningitis due to two serotypes of E. coli (4) , and the strain of E. coli 075:K100 negative (Thompson) was isolated from the sputum of a patient with cystic fibrosis. Bacterial antigens. For the study of antigenicity and immunogenicity, the following preparations were used. Bacteria were suspended in hemagglutination buffer, portions were kept unheated or were heated for 1 h at either 56 or 1000C. Suspensions were also prepared in 0.5% formaldehyde and were used after being sterilized. Supernatants were prepared from some of these suspensions by centrifugation at 23,500 x g for 10 min. Portions from supernatants of unheated suspensions were heated for 1 h at 1000C. These supernatants were stored at -20°C until used.
Immunization. Albino rabbits, weighing 2 to 3 kg, were each injected intravenously with 1 ml of antigen on days 0, 3, 5, 7, 10, 12, 14, and 17. The animals were bled before immunization and on days 14 and 21. In certain experiments, rabbits were challenged after primary immunization, as described below, and sera were obtained 4 Antibody-combining capacity of CRA. To determine the specificity and quantity of CRA, the material in serial twofold dilutions (0.2 ml) was mixed with equal amounts of 2 hemagglutinating units of the corresponding antiserum. The mixtures were incubated at 370C for 30 min. Erythrocytes modified with CRA from either E. coli or H. influenzae type b (0.2 ml) were then added to the mixtures, and the hemagglutination test was completed as described above. Inhibition of hemagglutination was considered as evidence of the specificity of CRA, and the highest dilution of the antigen in inhibition hemagglutination was considered indicative of its quantity.
In additional experiments, CRA antisera were mixed with equal amounts of supernatants of bacterial suspensions. The mixtures were incubated at 370C for 1 h and then centrifuged. The supernatants, together with appropriate controls, were titrated as described above. Reduction of the antibody titer by at least 75% was considered as evidence of the specificity of the CRA antibodies. Bacterial suspensions instead of supernatants were used for neutralizing CRA antibodies in the absorption tests, described below.
Absorption tests. Antisera in appropriate dilution were absorbed with equal amounts of bacterial suspensions. The mixtures were incubated at 370C for 1 h, centrifuged, and titrated as described above.
Gel diffusion precipitation test. The gel diffusion precipitation test was carried out as described previously (15) . Briefly, agarose at a concentration of 0.5% was used as the medium in plastic petri dishes. The circular wells were 4 to 6 mm in diameter. The distance between the edges of antibody and antigen wells was 2 to 3 mm. The plates were kept at 40C, and precipitation was recorded during a 7-day period. 
RESULTS

Immunogenicity
DISCUSSION
It is well known that immunogenicity de- pends not only on the nature of the antigen but also on the species of animals used for immunization. Thus, haptens may be non-immunogenic in rabbits but immunogenic in mice and humans. Recently, it was shown that lipopolysaccharides of gram-negative bacteria and the enterobacterial common antigen lose their immunogenicity by heating, although the ability of the heated preparations to neutralize antibodies remained unaffected (8, 16) . It is of particular interest that immunogenicity could be restored, to a significant degree, by repeated freezing and thawing of the heated antigens. In the present investigation, the effect of heat on immunogenicity, erythrocyte affinity, and antigenicity of the cross-reacting antigen (CRA) of H. influenzae type b and E. coli was studied. As shown by Robbins et al. (11) In further studies on the differences between immunogenic and non-immunogenic CRA, it will be important to keep in mind that release from the H. influenzae cells of the antigen varies between different strains and that under certain cultural conditions larger and smaller units are found (1, 2) .
Striking differences between CRA of E. coli K100 on the one hand and lipopolysaccharide 0 antigens as well as the enterobacterial common antigen on the other have come to light in the present investigation. Heating reduces the immunogenicity of all antigens. However, only heated 0 antigen and the enterobacterial common antigen become immunogenic upon repeated freezing and thawing. Further, only the K100 antigen, in contrast to the others, fails to prime the rabbit for a secondary response. With all three antigens the antigenicity is preserved. It remains for future investigations to determine whether the effect of heat on other K antigens of E. coli, as described by 0rskov et al. (9) and Semjen et al. (14) , resembles that on CRA. It will also be of interest to learn whether heated CRA attached to erythrocytes or other particles becomes immunogenic for rabbits.
